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(54) OXIDE SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oxide sensor for measuring the 
quantity of oxides in a gas to be measured with extremely high accuracy 
without being affected by the moisture or carbon dioxide contained in the gas 
to be measured. 

SOLUTION: 02 contained in a gas G to be measured, introduced into a first 
chamber 60 through a first diffusion control section 56, is removed by 
applying a pump voltage Vpl between pump electrodes 64, 66. It is then 
introduced through a second diffusion control section 58 into a second 
chamber 62 where excess 02 is removed by means of auxiliary electrodes 
92a-92d. A predetermined pump voltage Vp2 is then applied to a detection 
electrode 82 arranged to satisfy a relationship dot, where (d) is the distance 
from the end part of the auxiliary electrodes 92a-92d on the second diffusion 
control section 58 side to the end part of the detection electrode 82 on the 
second diffusion control section 58 side and (t) is the height of the second 
chamber 62. Subsequently, oxides contained in the gas G to be measured are 
decomposed by the detection electrode 82 or a catalyst and the quantity of 
generated gas is measured, thus determining the concentration of the oxides. 
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*ipy/xoift*»EEt. ai*6 oi*jo«aa^©afc 

V1=RT/4F - In (PI (0 2 ) /PO 

(o 2 ) ) 

R : k#£& 
T : *g*fiag? 
F : 7 7 7T-S 

PI (0 2 ) : 0f*g©&Sfl#EE 
P 0 (0 2 ) : g*fS#X©£5fi#JE 

o*<m)Ev i$r«jEi+7 8tc<j:oTa(^-r-i)c:<i:-e. a 

1 a 6 0 rt<oaa»£Et*ui"r* c 

co 0 5 9 ] nwBausnfc»*#ffi«tt*J**W7 0 

co 0 6 0] mtzftMtfy^nme 4swia^ 
>^a«6 6»4. ai*6 prt»caA*nfc«»ffi^ 
GtoNOx, mA.n, NOiztt-rztemm&tfi&i<^ 

T/na 6 4 aiwiara >yis 6 6 a. ^tusu— * * 
bnmizxm^m>z\ii^-c^. co^. pt^ 

»k. aa&tfxGKiaiirrsaiae oak: 
Es^ns rtffisp > zfmm 6 4 r# ss^ma 7 2 a. a 

, cuo 4 <sfo^or^*'f h»asaraft:^«. & 

— *5lr>liAul?©«lgttrolS^*StP t 

ffSUtv, EC. 3ta*f£K::Au<*:P tDiaa©*** 
ffi^-SJiB'tt. Auf5slJnS£:£flfiE#:£#©0. 03- 
3 5 v o I 95 \Z-TZZ. Hr». 

co 0 6 1 ] Hitf2a 1 <oaa<oatt(ca«a{btt 
-t:>-y- 5 0 Atc*3t,iTti. jffitea 1 ©s^m^K^ 5 2 
d<J>±MV>0-tb> wtHa2a6 2$^c?<^±®-e*o 
t. 36oa2©t£R»a«s s^saiaufcajj-K:. ¥ 

8 2 75<jge£$n. aatuaa8 2. s5iBS^«a7 4s. 
c/a 1 ©s^m^Kii 5 2 d K«fcot. aafb#tttt# 

Etc. MteiiJ^ffl^>> r -trJU8 4(cistt'5^tiima8 2 
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c o o 6 2 ] mti&mmm s 2 at. mmmmft&m 

O x StStc Lf#-5&JST* -5 R h <h-fe 7 5 -y ^ * t LX 

coo6 3] cncj^T. «SJ18 6 sai;T^ium 

j£8 2giJlca$A£n£&SflS#*G^C#£T-SNOx 
tt. »E«ttJ««8 20«afpfflKT»**ia*i4:K 
&*. -e-LT. ttttitt«8 2«i:SqsmS7 4MK:tt. ft 
Ettliiti8 2{c«koT»»Stlft:NOx3S»e^fiE$n 

U-^KO— ^tB/EV p 2 A<jafig«ilS 8 8&SI; 
TEWjU£n-5. CCDfflSS^ili8 8(1. «S»8 6fC«fc!3 
fHfESnfcNOxOSfEATK^T. filSflitf^-trJU 

8 4T?»«WK:^riELfctt*©#>e>yiC»LTIS» 

$ CD«JE$3ISnT# -5 «fc 3 K&o Tt» 

•5. 

(0 0 6 4] cncko. S5teS'l^ffl#>7'-t;U8 4fC 
«. KS l J^^>y-fe;U8 4CD7t?>y»jf^{CJ:oTffi*- 

©#>:r«8KI p2li «SKth9 0C«fcoT^tU$n 
•5. 

CO 0 6 5 ] mrte^ai«S8 2MS?SS7 4 

FaHc. NO x >£ftm-?Z><DlZ+#Utf> :/t6ff SrEPftlT 
»*W4. Sg2^6 2WZNOxZ5mTZ>mt 

««E©f£fflTf;:£j5£$ftfc0 2 £. srje©Jt?>r«ffiK: 
0:0^2^6 2^es*.tHTJ;5tcL.T : fc 5 fcu. 
C 0 0 6 6 ] Mtr. d©fg 1 onmmmmz&z&it&i 

-tr>it5 0 AtC-fel^Tte. HS2^6 2 ©ftHBlc^j&S 
nfc^fl.HiJ— h«&ft>£&3MBft«tt9 2 a~9 

2dt. sjias^ma 74i. m 2 ©@#n#sfsji 5 2 

f. 352©*^— y-H5 2 e&tf&l©@#:«/BKJ15 

CO 0 6 7] tUT. ^teffiSfj^>y-t;P9 4(Ciitt^ 
9 2 a~9 2 d<hg*fS*«7 4fS]{::, iBog«i^ 

9 6Srat;Tffllfi^>7'«JEVp 3 jWUraSn-SCiC 
cfcO. ^216 2(^A$nfc^/ t cO, SS^Cffi* 

C 0 0 6 8 ] 9^l5MS^mS 9 2a~92dlt S3 
04(C^-TJ;^(r. I2t6 2©rtIg®£Hg|-r-5«fc5 
KLTfSStcSiaU §^B2S6 2 Sfl|ffiTSIf®<0 
±®SETSS^2CC»@«:m«KH5 2 f .LlCffiaSSn-S 
ffiSjil9 2ai. TSSB-e&3^1©@#:m#KIB5 

2 di:{ziHig$n-5«%*g9 2bt, mm&v&zm 

2©X^— y-H5 2 e Ji»cEKSn«ii9!i«ffi9 2c£ 



'#9 2 d stt-cfcjfcsn*. 

CO 0 6 9] «8lil9 2a~9 2dH ittie± 

^>^-trJU6 8C*ilt*rt«sB>r*a6 4<i:n«C, 

*5W4S7cte#©&^*m£ffl«r>-C<^-5. ,!©*§ 
£\ a j Cu0 4 ??©^o7x*-f h^lit^W 

T-5{fc£-&, £5^t4Au3?©®Jgfgi±©{gt,>&Jg£;-fc: 

&*W4Au «?©»&«&© 
fit^StP tm&B,£-t7 5.yi7Z<D-&— * v h"efS 

fiEsnsdi^^LOi. hk. matmciAutp t 

#©0. 0 3~3 5 v o 1 %trf -SCidijffSLVn ' 

co 070] S5xti0 6{c^-r<t5tc. m&m 

iStg9 2a~9 2dS. ±I»©II!iil9 2 aXB 
T3aSBro*igjm@ 9 2 b©u-r*ui>— ;£© lofflfSw 
*.T^fiELTfeJ;<. -tTM®86©«l&mS 9 2 

aS^92bt. flffl©*S8S*«9 2cX»49 2d©U 
fn^— ;£© 3 0©««KT#lJ«LTt>.fcH. 

co o 7 1 ] Bffia«£H^ia8 2tt. buicst 

«fc "5 IC. WISSSjfiffi 9 2 a ~ 9 2 d ©31 2 

8«©SMMre©e**d<l:U lii}feSfl2^6 2 ©iS£ 

* t tLT. 

d^t 

KISS £ft.3. 
CO 0 7 2] S5Tf&giai«a8 2«. ^-©ESW*iifr 

ffiliamffi 9 2 a ~ 9 2 d ©®«©Bg 1/5 C&^Sn 
5. &fcB«ffi8 2©®«£li©jmffi9 2 a~9 2 

d©l/5£TF. 85^11 l/2^T<i:L.Tt)«fc^. 
lurfa&ttJ^S 8 2 (4. RhU-^7h^6/<t0, ^©g 

©£&g-f-5&iijf 8 6ti. »«j6*xG«f»K:**na 

•5. 

CO 0 7 3] Z.<Df£lO)$im<D&miZ&Z>mitV> 
-£>■*)■ S 0 AfCfc^Tte. E2tC^-rcfc-5(w. miSZ/ 
m 2 ©Sffil 52aW52b tCT±T^ ^tS^Stlfc 
Sglcii^T. ^-g6^6ro*&mfCJ:oT%lftT-5t:-^9 

£®ttS:S*-5/i46{r^lt^n.5t,<OX. ^k-^9 8 
<75±T®fCfi. m 1 fi:^ 2 (DSi&m 5 2aW52b 

1 0 0 7Wgf££*lT^3. 
CO 0 7 4] ffiffSt-^ 9 8(1 glS6 0*6^21 
6 2»±«:{Ct>^:-QTi5^$nT±3 0, cnc.toT. 

mim.6 0 2^62 ^-tn^nmsoDiastzsnai 

Stl. 6fi+Ti^>y-fe^6 8. MgPfflffcXftE&ttl-t: 
;u7 6. Sfl^#>y-fe;u8 4&c<MS!j^>y-t:;u9 4 
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[0 0 7 5 ] £ 1 ©*lfi©»!B«C«*Kfl:<*-fe >* 5 0 
Ate. S*«K:t4eU:©«taK*J«Sn*fe<DT?»0. 

coo7 6] ffim<DW&z9ctt, ms%.mt%)-t>v 

5 OA*. glf6 0rti:SIf^XGS§ATt5^ 
ttCKJEf*. fc-*9 8Kiii|U «1W 

fg 2 ©Hfrm»Kffl 5 2 d &0< 5 2 f 

[0 0 7 7] &tc. MC©J:5i:«ftbfc«fb«li-fc>-y- 

5 0 AC#lsTmje#:*G£WAt'«C2l:ICJ:Q. iffi 

te&sw^tf x g «t> * ft * ik ft*©** * $!&-r « . 

[0 0 7 8] mi t£«*S« 5 6 ft4M,TJ3fie©i£fHS 
tt©&<S:CiBlS60l*ifc:*AS ftfc«i !'J5S#X G tt. 

7SS6 6PJHCHiSDSftfc3f^O^>7 r SffiVp 1 (cj: 

•So 

[0079] I1S60 rt©K*#ffitt. wem- 

7 8l;:«toT*lil£ft*Slp.Hi7 4, ffl£«&7 2fH 

v i «. MraLfc*^>^ KoscT?aje*ft*ft*«* 

«fl&e«*t?*0. CffllEVlAi. fllx.te\ 3 5 0m 
V&CF lZe1$EQM.7 0O*>yfEVp 1 ft 

7^-K/ , cy^«m»8 0ftai;TM«rr«!i&-c. m 

1S6 0O«)l9K»EiM!r£Mi:imsn&. 
[0080] 11^60 ft-C»r:e©»5*#JEK:M»Sft 

tsis^xcd m i isfxaaa? 56<to *>mM&m 

a4***<«ae*ftfcJB2l£tt»a»5 8ft^UTJB2* 

6 2tCjgA£ft£>. 

[0 0 8 1] S2i6 2tC«. ffi|ib*S9 2 a~9 2d 
*<gBS$ftTfeO. SASftfcSSHittfXGtC'g-SftS 
Atf&Oj 3OTKSKttiK9 6 lC<fcoTHlJfe?iS>jmiS9 2 a 
-92 di:SJpitS7 4Pa1(z8lia$ft^.ef^<7)1Stt^> 
ym/EV p 3 C«fc Of0Mc»*.tti3ft*. 

[0 0 82] A^ftO, *«l»*Sftfcl»E*«JE 

^XGir^SnSSMIl S^S7 4i:^aj«S8 

2 £©F*ltcs:fftmiil8 8 ctoTEPUnsftfcmsrofflJS 

H^>ytEVp 2tCJ:0. «*tr>tt. i2^6 2i;ffi 

fE*ufco 2 a<m 1 ©@#m#ftB s 2 ds^Ltsf 
^*Asras 4®jfrs*.ajsfts. rwte. g^st-r 

*><n&miZ£iT±Ctimffiffi. I p2(l mzjgit9 0 
(CioTt'iSSft. C©«flS«I p2*»6*«IS^G 

*»;**ft4Bfte©efb*. fl*.tf. no. no, 

N O x «5iME**jBje $ ft 3 d <h C ft 5 . 
[0 0 8 3] OTii. H&aUfe<ko{C. ft{M# 

>7"1IS6 4±TH, O^CO, *s#S5n5CtT. 

ttWxtt. G«tfct>C»2S 6 2(-3IA£ft 

So C<B*£. *l©3WS©»JLH=«*»fc ! »-fc:'-!f5 



oAttt. »2a6 2rtf=E»*ft*Rft:«ftfa«r* 
tutxD&mnm 8 2 ftmeitgMMi 92a~92dj:o 

^ttimS8 2©®ISft«Ki«S9 2 a~9 2 d<0 1/2 

ktcrjeu xc. Mts^tts«is s 2<o$miz&mm 
8 6 *Mt5i5i:bTt>4fc». mti^mmms 2 

Sft*lttlBPl«tt*Xi:©K***»MSft. mZ&it® 
©*ft«»T!lSllflE»=jBftr*Ct««T?#*. . 

[0 0 8 4] dClT. 07B~01OKl. US* 

M^ftTpT. 

[0 0 8 5] I7AH tt.&miZ&ttZ>m&i&5k-?3b 
0. ffig>*&9 2 a©*tL, «rl2Sai«S9 2 a 

aj^S8 2 toHiwtft i : ncsajgu *ts&*S9 2 

a&tf&Sii«ffi8 2<Dfg2t£1ft»g6B5 8 75-><=>CC>Sgi£: 

hckwsl (d = o> . Hfrfe&tB««8 2\z%mm% 

6ftRtfftlrV»«£LT. H, ORtfNbft«rt«llie 
#*Gfti»ALfc£*©iMHMMra9 2 a&tfgipm 
&7 4P B 1frtiitft5«ata 1 <fc, &£tS«S8 2&tf««PS 
@7 4F B KCSStft.5mtiita 2 iftffl^Ufe. 
[0 0 8 6] COtUftWlC^t^Ttt, *M62f;*G«f»© 

h 2 o©»ffi*«±#-r*©tcS6oT, Nowjgsft^-r 
lamtraLfc. 

[0 0 8 7] §7Bit H4 testis 1 ©*«©»»&: 
«*»fl:«M:>-!*-5 o Atn«©««ft*rsj(!iaflfi 

W©«£ft« U ^SdSS 9 2 a ~ 9 2 d 8 
2 fcOHftttft 10:1 ICSSL. «lti5m^8 2 ft«IS 
WM9 2 a~9 2 d «fc 9 *>» 2 $£»»88& 5 : 8ft>&EJB 

d (d=5 t. H4#H) «wwwa-a-» fjfe&ams 

8 2C«M18 6ftRW-jfc#WEi:b. 0 7A<hPI— ODtt 

aw6#*GftWAsi*. mmnm9 2 a~9 2 da.z*s 

«P«f 7 4P B 1tr«ift-5«flSA 1 <t. &tB^&8 2Rtfg 
T. 

[0 0 8 8] z\<om i&mmiz)s^T\z. iwsaxG 
*©h 2 o<nmmz£<b-r. nmAiRz^A2^ss-m 

[oo89] Hsu 06 tc^-rm 1 <n$m<r>mmz% 

5gftit>tf5 0 A&iqttaWJSftCTSS^Stf&M 
©^•&ft*L. SSjmS9 2 a~9 2 d<i:^ai«®8 2 
t©ffi«ttft5 : lCUKI/. ^dim®8 2ftMW«S 

9 2 a~9 2d<t0fei2ttSIgf5 8 N >6Eld 

( d = 2 t . 04 #B8) «»t«|BIS-&. Btta^ai«S 8 
2 KSilB 8 6 ft»W-fc«lJSfii: L. 0 7 A. 0 7B£f3] 
— 03«jl!lJE^GftaiAS-a:. Jil!!imS9 2 a~9 2 d 
S^StpmS7 4fBI(cSlft««SIB 1 i. ^ffittS8 2 

s.^s«p«S7 4m\zm.n%-mM & 2 tftuW^ut^s 

ft^T. 

[0 0 9 0] CKDS^HSSeiJtC&^Tt). 16««^/^G 



( 10 ) 
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C 0 0 9 1 ] B 9 fit. 0 6 iZTntm 1 <DHS££>J£$i (C^ 

zmtto-ty-ts 0A&nw®ttae*Tsjii3xitfl 

SHifI9 2a~9 2di:ttiiig8 2 
£<DRmt&2 : MK)«S9 2 a~9 2d 

©S8«l;:**TS«tH««8 2 4>ailffi®!ttffl?£EfBd * 

[0092] aiott. me izm-rm i cnjgffl^si: 

M<7D^-&€r^L.. ffiS)*S9 2 a~9 2 dCD^ggtc^r 
U *fgb*S 9 2 a ~ 9 2 d <1:&HJ«& 8 2 £<Z)®*gtfc 
CO 0 9 3] =l©»4SOS«fC4j«,»Tf4. ®f«Jta*2 : 

1 si±ic* t » TttxaA® %M*<4e a k < & ? 

C0 0 9 4] EU:<0»Jlbi*S. 0 7 AKjjmtgSWi. 
ftffi«fil8 2 £.m®nM$ 2 a~9 2dt*JB2»fl:* 
8A*&|qi;®B (d = 0) «W«M$-&. <6-5t,> 
tt. ftMBtttti*& 8 2 &ilft£flfg&«tii 92a~92di 

Ttt. «Atf. JB1S6 0C«A4ftfc*J|g«XGi: 

Not<t*cjB2a[6 2K*xan, wiBNo«*»ai« 

[0 0 9 5] iCOa^. &iiimffi8 2ifie£-e<75&9!?ilg 
8?j5H5 2 d&tf 5 2 f ^LT0 2 3; *l S d 

•5. — MSl«S9 2 a<E>«EiSta 1 fi. ffi^&^njt: 

ffit2o 2 SrS^tb-rfci&Kiian-f-s. se-^T. no^s 

[0 0 9 6] dtltCfcfLT. i7Bl;/TtllHS^|-C 

». mae«ktti«fi 8 2 €inaHi8i«i 92a~92d=fc 

tt. t tJtSffilttdeUJIIHS-tt-aciilziO. H 
2 Ji*ttttJ*ffi8 2tCfi]jiU;:<<,>#*g<i:fc-5. St. itt 
Se^dJmS8 2 0&iS£ftajB 8 6T?tt»T*c:<fcK:.k 
0. &ttim&8 2^-<DfeOIZH 2 TjiSJ^-r -5 £ iT^ffig 

2 a~9 2 d J:9*>4>&<. $f®fc«. ^tamS8 2(73 
ffi«S1iil!l«ffi 9 2 a ~ 9 2 d OSfgCD 1 / 2 «TKR 

[0097] cnecD^s^e. h 2 *<No*>e>±i;fc 



2 ©«8M;5»6«»S#*GK#g;ft-5NOe!)*$H 2 
o«o»aEK:«k&ri«»«K«ktB-r*c:4:3l«T?*-5. mat 
c. co 2 *s*i;&?nBttitf^s:jK»*nactja: 

<. NO. NO z *0ttfttt0^«ff||tgeM£?-S 

[0 0 9 8] ±3£LfcJBl©3llfi©»ffifc:«.aK 
flrttrfc>-*5 0AfC*5^Ttt. J8l*6 0l;:»l,T5B2 
* 6 2 A* 1 OjKttim£ftfc«fcK:^>-CB«! L&jtf. 

wis® i m 6 o tc*f UTWte^ 2 & 6 2 2r«&s£fi u 

[0 0 9 9] fi»J*fcf, ^2i6 2£*tUT, tt%»3SE 
Sr^LT^fBm2^6 2 tWl~ #|J5fc>>6fc-5m 3^£iS 

mzmf^LXiSLi-f, js^o. wte^2S6 2©«aitiM8 

6 2 ttttiao»«c*lftfb*<oaBjfel6ff 5 Ct3fl«T* 
*. cn6©*ft:*«tlxTtt. MAS. NO. N 

o 2 . coj. h 2 o. so 2 »s»tf*c:fca«T?* 

«. Sfc. iffiiESg3^te. *UfeSg2S6 2K*fbTM*iJ 

[0 10 0] *K. HI l£#i&l/&7&<6£2<0|&Bg<3 
M&\Z&Z>m,iWi-\*>-*5 OBfCOV^TSifl^-r-5. & 

[oioi] dco^2«©Hffico^*nc^-5^<b!ii-fe>-y- 
5 0 B {4. 011 cfc ^ fc. ffifSSg 1 

fc«^K{fc#i-fe>^5 0 a (0 2#ga) &e&mjgajfi 
«4rrs*«. aa^ffl^>-7-fe^8 4tc«AT. 

[0102] d<Da9^K^ffi^fcb-fe;n 0211 m 
lomw-m&'&ms 2d©±EcDp-^, tntam2^6 2 
€:^<s±®{cjg«snfc«fflfia 1 0 4 iwfeff? 

1 CD@ft:«»K^ 5 2 d <DTWiZBsS.2tltzgil1Z&mn 
M7 4t. Wiemi(D@^S»K^5 2 d{C«koTSlB!c 

[0103] zl<d®&. mmmmm^is.mta±^ 1 0 2 
fcijtts^iams 1 0 4 iimm^m7 4 toiwk:. ^tB 

1 0 4 <©j^ 0 <D#ffl^<tS^«a 7 4<DIS10 <D&® 

[0 10 4] Sot, iffite&iijm&l 0 4&^S^«ffi 

7 4|II]»CS8±r*fi«* (*EE) V 2 *«JE«- 1 0 6 (C 

Tffljerscticio. tttu«« i o 4 on 0 cd#b§[ 

<OK*#EE. Hftntf. *«Jgy/XJ««- (NOx) 05 
[0 10 5] -t-LT. CCOgm^J V 2 ©^ft^g^^ 



( 11 ) 
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M 1 0 4 tSiprnS 7 4 i* 1 WIMSgl 5 2 d £ 

CO 10 6] ?£ot. ll«^J«*#T*JI5 2©*ifi©# 

2rtK*^T16*#ffi!WM»Snfc*i«e#*Gtt. fit 
SA 8 6 ^iiCTHff^roit^StaWTtw, &tti*& 1 0 

[0107] tteiB i o#dio«tticff«K 

ft*t>*5 0AtBilC. 3B2*6 2rt©*H»©* 
*$M=E*«. *K«l;:*i»e#XJ*»' (NOx) MItcX 

43ltsaE#>^-fe;U6 8O»*CJ:0, u©S2i6 2 
J:Dt>*«C*/han*fc*, JS2*'6 2KiH**»* 
CO 10 8] tot. *«:£2f*G«)»*«*J&t*:S< 

mmtti o 6«ai;TjEacNOx«Kt*jETaiii: 

CO 10 9] CCT. 01 2034#tta*#8gU«:*<efJ 

tesg 2 <»mfc<D]&m\z&zmtV}-£ >•# s o b co^tan 

CO 1 1 0] ST. «.S5SPl©NO»eSd«0 p pmCt 
#. lit 6 0rtO*H»t»OM*»BE««l. 3X10 
-7a tm. BP*. e«*V 1=*5J3 0 OmVCSfciX* 
•fc^tC. 3E^>7 p -fe;W6 8(r*3ltS^>ymEEVp 1 * 

Co i i i] *»c. i*«i!K>y-fc;u9 4»cBiinisnstt 

S«ffiV p3S46 OmVCSKTrS.. «S*J* >^"-tJU 
9 4<75fpfflir t fc0. 312*6 2 l*3©K3f§a-JBEtt, 6. 1 
x 1 0-ii a tmCiHasn. -g-OTi^m. ffJIEaiSfflK 
if§#fE&tB-tr;U 1 0 2 fC*5tt-&&ti]m& 1 0 4 <hgjpm 
®7 4t©p B 1fflgl^V2a|!)4 6 OmVtftS. 

CO 11 2] C<0»*. Sg2*6 2f*iO&5St#)£7!><6. 

1 x 1 0-1" a tmT-SoTfc. 0rt<Z>&3S# 
JE**1. 3xi0-'a trnTS-Sfc*. oT«5^XB£»H 

sis 1*6 oft-egctsn. NOxigi:gfi&^. 

CO 1 1 3] ^-UT. ^8BffiPIONO«flE*<»^tCflMlP 

tsi. flftffi«iaj*ffi i o 4 fc±a>ufcisisffl#>y-t 

;U8 4 (02 #83) lZi5rtZ>&ltinm8 2 tpimic. N 
0 4-CI1 NO©il7cX«^S^5l#gdSn. g 

t^tB^fgi o 4<nm>o<?)nmn.<p<D&mmmtf±.tfo. 
cma^T. «tH«s 1 o 4 tsMffi 7 4 ibhcjb* 

¥f\±MT'lt. N : Oj§g7l*0iJ*J£ 3 0 0 p pm. 50 Op 
pm. 1 0 0 0 p pmil^ *fc 5 ICiiStrr-SfConT. 



«Eftl 0 6(CT^tB$n?>giS^V2}i. 3 0 0m 
V. 2 5 0mV. 2 2 OmVtlO i-5JC^4rfC{STb 

co 1 1 4] iwaB«*v2o«T©aE*v»3a«. no« 
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